Introduction
============

Aging is a journey over time. Although it could be argued that we begin to age the moment we are born, generally awareness of aging is triggered by the first signs of weakness, serious illness, or the death of an elderly loved one.[@b1-cia-11-1623] Some changes will have been easy; others painful and challenging. Given that life expectancy is increasing,[@b2-cia-11-1623] there are a large number of people seeking to integrate their life experiences and come to terms with the inevitability of death. Understanding older adults' beliefs about successful aging can be a valuable tool for the provision of support to elders engaged in this process and for the creation of public health interventions.[@b3-cia-11-1623] This scoping review examines the factors involved in successful aging. It did not review articles that were concerned with similar constructs, such as healthy aging or aging well, since they "struggle with similar conceptual and methodological limitations"[@b4-cia-11-1623] without the benefit of the decades of research that exists for successful aging. Successful aging was first conceptualized as the circumstance in which an older person or elder experiences life satisfaction.[@b5-cia-11-1623] However, research has long since abandoned life satisfaction as the criterion for successful aging and replaced it with a biomedical model,[@b6-cia-11-1623] as shown in several reviews of the literature. For example, Depp and Jeste[@b7-cia-11-1623] reviewed 28 articles describing large quantitative studies on successful aging published from 1978 to 2005 and discovered that 90% of the models used were at least in part biomedical. Similarly, Cosco et al[@b8-cia-11-1623] reviewed 84 articles published between 1979 and 2011, in which 92% included biomedical factors. Non-biomedical constructs found in these reviews included positive psychological traits such as resilience, optimism, sense of purpose, positive attitude toward aging,[@b7-cia-11-1623] engagement, life satisfaction, and external factors, such as finances.[@b8-cia-11-1623] Depression was negatively correlated with successful aging.[@b9-cia-11-1623]

In the biomedical model, successful aging requires that the elder is disease free, disease-related disability free and engaged in activities with family and/or community.[@b6-cia-11-1623],[@b10-cia-11-1623] This biomedical model of successful aging is discriminatory, excluding the majority of elders. For example, in one study, only 11% of Americans were aging successfully using biomedical criteria.[@b11-cia-11-1623] Similar results were found in a European research where 8.5% of Europeans were successfully aging.[@b12-cia-11-1623] Why does the presence of illness preclude successful aging?[@b13-cia-11-1623]--[@b15-cia-11-1623] Many elders living with illness perceive themselves as aging successfully.[@b16-cia-11-1623]--[@b18-cia-11-1623]

Is it really efficacious to assess successful aging using a biomedical model and create policies around the results if they only apply to a small portion of those aging and exclude the majority of the population? The goal of this article was to review the non-biomedical constructs used in recent successful aging qualitative and quantitative research and to identify non-biological constructs that could be used in a model of successful aging that would include all elders, even those living with illness.

Methods
=======

Search strategy
---------------

A scoping review[@b19-cia-11-1623] of recent successful aging literature published between 2006 and 2015 was performed. Scoping studies "aim to map rapidly the key concepts underpinning a research area and the main sources and types of evidence available".[@b8-cia-11-1623] Ovid Medline database was used for the search. The MEDLINE(R) database includes research from \~4,600 international journals in fields such as medicine, nursing, dentistry, veterinary medicine, allied health, and pre-clinical sciences from 1950 to the present. Since we were interested in articles written about successful aging that included a specific model, the search terms used were "successful aging" AND "model". The search was restricted to peer-reviewed English-language articles that offered a model or, at minimum, an operational definition of successful aging. To be included, the articles had to involve research with adults 40 years and older. Potentially relevant articles from the reference lists of identified publications were used if they met the inclusion criteria. All titles and abstracts from the search strategy were reviewed for eligibility. Reference lists were also examined for relevant articles. Components of successful aging were identified and categorized.

Inclusion criteria
------------------

The participants were human beings and older adults, the article was published in the English language between 2006 and 2015, successful aging was the central topic of the article, and a model or operational definition was provided.

Exclusion criteria
------------------

Articles that discussed successful aging exclusively with regard to a physiological process (eg, allostatic load), phenotypes and/or genotypes, a particular disease (eg, atherosclerosis), and a single component (eg, good cognition, diet, obesity or physical exercise) were excluded. Articles were also excluded if, despite having the term successful aging in the title, there was no discussion of successful aging in the body of the article or no definition of successful aging.

Results
=======

Seventy-two articles resulted from this search. Abstracts were reviewed, and 35 articles met the inclusion criteria. Thirty-seven articles were excluded according to the exclusion criteria; the subject matter of excluded articles is shown in [Figure 1](#f1-cia-11-1623){ref-type="fig"}.

Fifty-four percent of the retained articles were quantitative studies, 37% were qualitative studies, and 9% were mixed methods design. The majority of articles (63%) involved participants aged 60 years or older. Twenty-nine percent of articles included participants aged 50 years or older. Six percent of studies included participants older than 70 years. One article included participants who were 40 years and older. The oldest participants included were 90--100 years old.

All the articles reviewed employed multidimensional models of successful aging. For the majority of the articles reviewed (71%), successful aging was synonymous with being physically healthy or disability free. Other common biomedical components employed to describe successful aging were mental health (43%) and cognitive function (32%). Thirty-seven percent of the included articles employed a version of the biomedical MacArthur model created by Rowe and Kahn[@b6-cia-11-1623],[@b10-cia-11-1623] which includes: 1) a low probability of disease and disease-related disability; 2) high cognitive and physical functional capacity (no problems with activities of daily living); and 3) active engagement with life (measured by an individual's interpersonal relations and participation in productive activity, not including time spent in solitary activity). The majority of these articles added non-biomedical constructs to Rowe and Kahn's biomedical model.

Non-biomedical constructs used in the included articles are reviewed and shown in [Figure 2](#f2-cia-11-1623){ref-type="fig"}. Similar constructs, although not identical, are discussed together under a single heading (eg, social engagement, social support, and social contact are all discussed under the heading "engagement"). Some of the articles included constructs that could also be considered outcome measures (eg, self-rated successful aging, well-being, life satisfaction) in their successful aging models. These constructs were not categorized as non-biomedical constructs here. Health protective behaviors (eg, non-smoking, frequent exercise) were also excluded from this discussion.

Non-biomedical constructs of successful aging
---------------------------------------------

Non-biomedical constructs associated with successful aging included engagement,[@b12-cia-11-1623],[@b20-cia-11-1623]--[@b32-cia-11-1623] optimism and/or positive attitude,[@b33-cia-11-1623]--[@b36-cia-11-1623] resilience (including coping),[@b37-cia-11-1623]--[@b40-cia-11-1623] self-efficacy and/or self-esteem,[@b41-cia-11-1623]--[@b43-cia-11-1623] and gerotranscendence.[@b44-cia-11-1623],[@b45-cia-11-1623] Spirituality and/or religiosity were included as an important factor in more than one-third of articles,[@b14-cia-11-1623],[@b26-cia-11-1623],[@b43-cia-11-1623],[@b46-cia-11-1623]--[@b49-cia-11-1623] but not necessarily in the models of successful aging.

### Engagement

Engagement was the most frequently used construct. Sixty-three percent of articles reviewed included engagement in their successful aging models ([Figure 2](#f2-cia-11-1623){ref-type="fig"}). In the articles reviewed, engagement was expressed as active engagement,[@b20-cia-11-1623]--[@b22-cia-11-1623] caring engagement (CE) and productive engagement (PE),[@b23-cia-11-1623] and social activity dimensions.[@b12-cia-11-1623],[@b31-cia-11-1623]

Active engagement was defined as including \<35 hours per week in solitary activities (eg, video gaming, reading), community membership, and volunteering.[@b20-cia-11-1623] In the study by Weir et al,[@b20-cia-11-1623] the majority (83%) of the 14,749 participants, elders older than 60 years, had one or more chronic conditions and therefore could not be classified as successful agers within the constraints of the biomedical model. However, 69% were actively engaged in life. Using a bivariate logistic regression analysis, they found that increased age was significantly related to engagement with life. In fact, participants who were between 70 and 74 years were more engaged than those between 60 and 64 years (odds ratio 0.92, 95% confidence interval 0.916--0.933). Weir et al[@b20-cia-11-1623] suggest that it is important to note the changes in engagement over the lifespan.

CE and PE is defined as support given to significant others (eg, friends, family), and PE is represented by activities that contributed to others (individuals such as family, organizations such as workplace or the community). In one study, results among 2,120 participants indicated that the means on CE (*η*=0.383, *P*\<0.001) and PE (*η*=0.343, *P*\<0.001) were predictive of successful and unsuccessful aging.[@b23-cia-11-1623]

Social activity was the third conceptualization of engagement used to explain successful aging. The social activity/engagement dimension was defined as involving participation in volunteer work and/or care in the form of babysitting grandchildren or interaction in the last month with family, spouse, or community.[@b12-cia-11-1623] Using data combined from 14 European countries and Israel, Hank[@b12-cia-11-1623] used a logistic model to examine successful aging and found a weak relationship between engaged and physically healthy elders (*R*^2^=0.05). Overall, using the biomedical criteria, successful aging was found in only 8.5% of the 21,493 participants. Hank[@b12-cia-11-1623] concluded that there was a lack of engagement among a large number of older adults with good health.

Community engagement is another component of successful aging. Qualitative studies among Alaska Natives found that successful aging was defined by participants as achieving a respected role in one's community.[@b22-cia-11-1623] Unsuccessful aging was defined as low activity, alcohol consumption, and loss of faith in oneself.[@b21-cia-11-1623] Younger participants believed that their current physical health was a predictor of the ability to age successfully, whereas elders linked successful aging to the ability to maintain mental health and participate within their community.[@b21-cia-11-1623]

In the majority of the reviewed articles, engagement seemed to have a significant association with age,[@b20-cia-11-1623] and in some cases, could be used to discriminate between those aging successfully and those who were not.[@b21-cia-11-1623]--[@b23-cia-11-1623] Some participants indicated that engagement was the expression of a decision to maintain involvement in activities and with others, despite the challenges of health crises.[@b29-cia-11-1623] In one study, engagement and physical health were weakly correlated,[@b12-cia-11-1623] suggesting that physical health may not be a good predictor of successful aging within a non-biomedical model.

### Optimism and/or positive attitude

Optimism and positive attitude are similar psychological characteristics that involve the expectation that events will resolve with the best possible outcome.[@b50-cia-11-1623] In 26% of the articles, optimism and/or positive attitude were proposed as important constructs in the understanding of successful aging.

Optimism and positive attitude have been associated with life satisfaction and have similar effects on individuals irrespective of socioeconomic status or physical health.[@b51-cia-11-1623] Optimism and positive attitude can be integral in the transition from poor health to better, possibly because they are believed to support resilience.[@b36-cia-11-1623] The presence of optimism and positive attitude is associated with the ability to manage later life adversity[@b36-cia-11-1623] and is integral to the experience of successful aging.[@b14-cia-11-1623]

### Resilience

A number of researchers have proposed that successful aging requires psychological resources to enable individuals to adapt in the face of the challenges created by illness, loss of loved ones, and changes in functional ability.[@b39-cia-11-1623],[@b40-cia-11-1623],[@b52-cia-11-1623] Resilience is a psychological resource that facilitates adaptation and is associated with characteristics of successful aging.[@b39-cia-11-1623],[@b40-cia-11-1623] As shown in [Figure 2](#f2-cia-11-1623){ref-type="fig"}, 17% of the articles included here employed resilience as a component of their successful aging model.

Resilience was significantly correlated with the components of successful aging, including well-being (*r*=0.494, *P*\<0.001), optimism (*r*=0.438, *P*\<0.001), self-rated successful aging (*r*=0.425, *P*\<0.001), and to a lesser extent, physical function (*r*=0.116, *P*\<0.001).[@b39-cia-11-1623] In a sample of older adults, many of whom were living with illness, older age was associated with higher self-rated health.[@b52-cia-11-1623] In this research, resilience, depression, and physical health had similar impacts on successful aging.[@b52-cia-11-1623]

Resilience is not just a psychological trait; it can also be considered as a process. Resilience as a process is a compensatory response to adversity or risk. Aging brings many forms of adversity, including potential loss of loved ones, illness, and decline in functional abilities. In this study,[@b40-cia-11-1623] qualitative interviews with two individuals were used to explore resilience and successful aging among older adults living with dementia, a major source of adversity. The results indicated that resilience can be present among people living with dementia and that they can live meaningful lives. Harris[@b40-cia-11-1623] suggests that there is an: "'Ordinary magic' of human beings present within us, regardless of age, the resilience of the human spirit, the human capacity to adapt and survive in the face of adversity"

Rather than considering successful aging as a consequence of perfect health, it could be considered a reflection, at least in part, of resilience in the face of the adversity that life presents -- a far more obtainable goal for most older adults.

In the reviewed articles, successful agers exhibited resilience in the presence of physical and mental health challenges.[@b53-cia-11-1623] Higher resilience among those living with illness was associated with successful aging levels similar to those of healthy adults.[@b52-cia-11-1623] It must be noted that resilience in older adults does not apply to life in a unified manner and may be manifested in some areas of life and not others.[@b40-cia-11-1623] These associations between resilience and successful aging suggest that it is a valuable predictive construct and useful to be included in successful aging models.[@b39-cia-11-1623],[@b52-cia-11-1623]

### Spirituality and/or religiosity

In this context, spirituality can include, but is not limited to, religious activities and experiences such as serenity, appreciation of life, and altruistic activities;[@b14-cia-11-1623] encompassing meaningful interactions with a supreme being, art, culture, nature, family, and/or animals. Spirituality is not constrained by institutions or formal rituals. Religiosity is "used to describe a formal system of worship that is based on social interaction with others who share similar beliefs".[@b54-cia-11-1623] As a broad construct, spirituality and/or religiosity and/or religion were hypothesized to be important aspects of successful aging in 40% of the articles, but only a few researchers included them in their successful aging model.[@b14-cia-11-1623],[@b15-cia-11-1623]

Spirituality, defined as including religious/spiritual activity and motivation,[@b15-cia-11-1623] was significantly correlated with demographic variables, including education, income, marital status, and ethnicity. Spirituality was also significantly correlated with the Connor--Davidson Scale for Resilience score[@b55-cia-11-1623] (*ρ*=0.282, *P*\<0.001), Life Events Scale score (*ρ*=0.118, *P*\<0.001), and Life Orientation Test score (*ρ*=0.106, *P*\<0.001).[@b15-cia-11-1623] Spirituality was not significantly correlated with age (*ρ*=0.005, *P*=0.840), depression (*ρ*=−0.018, *P*=0.4768), physical health (*ρ*=0.036, *P*=0.128), mental health (*ρ*=0.042, *P*=0.071), or self-rated successful aging (*ρ*=0.064, *P*=0.499).[@b15-cia-11-1623]

Religion can be considered intrinsic (eg, religion is for personal comfort) and extrinsic (eg, religion provides membership in a social group).[@b51-cia-11-1623] Extrinsic religiosity significantly correlated with well-being (*r*=−0.34, *P*\<0.01), health (*r*=−0.31, *P*\<0.05), and education (*r*=−0.27, *P*\<0.05).[@b54-cia-11-1623] Intrinsic religiosity significantly correlated with age (*r*=0.28, *P*\<0.05), education (*r*=−0.28, *P*\<0.05), and internal religiosity (*r*=0.57, *P*\<0.01).[@b54-cia-11-1623]

Weak associations have been found, in some cases, between spirituality and/or religiosity and hypothesized components of successful aging,[@b43-cia-11-1623],[@b48-cia-11-1623],[@b54-cia-11-1623] suggesting that although spirituality and/or religiosity may be important for some elders,[@b47-cia-11-1623] this construct is not necessarily predictive of successful aging when included in a model.

### Self-efficacy and/or self-esteem

Self-esteem, self-efficacy, interpersonal relationships, and self-achievement have been shown to contribute to a significant predictive model (*F*=159.09, *P*\<0.001), explaining 69% of the variance in successful aging.[@b51-cia-11-1623] Self-esteem had the greatest influence in the model (*β*=0.38, standard error (SE) =0.06, *P*\<0.001), followed by self-achievement (*β*=0.25, SE =0.07, *P*\<0.001), interpersonal relationships (*β*=0.22, SE =0.07, *P*\<0.001), and self-efficacy (*β*=0.21, SE =0.08, *P*\<0.001).[@b56-cia-11-1623] Successful aging was also related to self-acceptance, self-contentment, engagement, and self-growth.[@b41-cia-11-1623]

Self-efficacy, self-esteem, and/or self-acceptance appear to have value as predictors of successful aging.[@b41-cia-11-1623]--[@b43-cia-11-1623],[@b57-cia-11-1623] However, more research is required to better understand the role of different aspects of self-efficacy, such as self-esteem, in successful aging.

### Gerotranscendence

Gerotranscendence involves a shift in perspective and the recognition that the task at hand is self-awareness and preparation for death.[@b58-cia-11-1623],[@b59-cia-11-1623] The elders may desire an increase in close relationships[@b45-cia-11-1623] or prefer to spend more time in solitude. Gerotranscendence includes an acceptance of life as meaningful, purposeful, and coherent, as well as feelings of connection to earlier generations.[@b60-cia-11-1623] It may also involve the acceptance of religion or just peace of mind.[@b59-cia-11-1623]

Gerotranscendence is the ability to be positive as life is ending[@b61-cia-11-1623] and to take time for retrospection. Engagement in career has generally ended and the past is revisited.[@b58-cia-11-1623] The goal is the attainment of wisdom and pursuit of meaning, and elders' lived experiences reflect this.[@b41-cia-11-1623] This notion of a resilient self in older age,[@b62-cia-11-1623] which develops wisdom through gerotranscendence, was proposed by Erikson[@b63-cia-11-1623] and confirmed in later research.[@b44-cia-11-1623],[@b59-cia-11-1623]

Associations between gerotranscendence and outcome measures frequently associated with successful aging were confirmed in significant correlations between the Successful Aging Inventory and the measures of life satisfaction (*r*=0.263, *P*\<0.01) and purpose in life (*r*=0.361, *P*\<0.000).[@b44-cia-11-1623] This relationship was also confirmed in a Japanese study when gerotranscendence was significantly correlated with life satisfaction (coherence subscale *r*=0.40, *P*\<0.001; solitude subscale *r*=−0.32, *P*\<0.001).[@b60-cia-11-1623] The negative correlation between the solitude subscale and life satisfaction may reflect the rejection of social interaction, a component of life satisfaction.[@b60-cia-11-1623]

Gerotranscendence includes, but is not limited to, aspects of spirituality and has shown some predictive ability in successful aging research.[@b64-cia-11-1623] It is a promising construct that needs to be further explored in the context of successful aging.

Discussion
==========

The multidimensionality of successful aging is now acknowledged in the literature.[@b28-cia-11-1623],[@b39-cia-11-1623] However, little agreement exists on the relevant dimensions of successful aging. The goal of this article was to review recent literature on successful aging and identify the non-biomedical constructs most frequently employed. Like other reviews of successful aging constructs,[@b8-cia-11-1623],[@b9-cia-11-1623] a majority of the articles included similar biomedical constructs in their models but were heterogeneous in terms of their non-biomedical constructs. Non-biomedical constructs of successful aging found in this review included engagement,[@b12-cia-11-1623],[@b20-cia-11-1623],[@b23-cia-11-1623] optimism and/or positive attitude,[@b33-cia-11-1623],[@b35-cia-11-1623],[@b36-cia-11-1623] resilience,[@b38-cia-11-1623]--[@b40-cia-11-1623] spirituality and/or religiosity,[@b14-cia-11-1623],[@b15-cia-11-1623] self-efficacy and/or self-esteem,[@b41-cia-11-1623]--[@b43-cia-11-1623] and gerotranscendence.[@b41-cia-11-1623],[@b44-cia-11-1623]

The biomedical model, employed by the majority of articles reviewed, discriminates against elders who feel that they are aging successfully with disease and/or disability.[@b20-cia-11-1623],[@b33-cia-11-1623],[@b65-cia-11-1623],[@b66-cia-11-1623] The biomedical model also perpetuates the myth that illness/physical health results in unsuccessful aging.[@b6-cia-11-1623],[@b10-cia-11-1623],[@b66-cia-11-1623] In order to reframe successful aging as an inclusive process, the models need to include concepts outside biomedical criteria such as the non-biomedical constructs found in this review: engagement, optimism and/or positive attitude, resilience, spirituality and/or religiosity, self-efficacy and/or self-esteem, and gerotranscendence.

Limitations
-----------

The limitations of this review included the restricted search criteria. Examining the various models built around specific perspectives (eg, feminist) or disease-related groups were beyond the scope of this article as was the inclusion of the terms healthy aging or aging well. The number of articles found would have been greater if we had included these perspectives and related terms such as aging well. It is also important to recognize that the choice of both successful aging model and outcome measures profoundly impacts the results.[@b12-cia-11-1623] Another limitation is the lack of consistency in the operational definitions of these constructs (eg, engagement), which results in an inability to compare the study results accurately. Measurement tools selected in each research project reflected the models proposed within, and therefore, it is difficult to compare results from one study to another because each includes and measures different constructs.

Clinical implications
---------------------

Over the last several decades, there has been a move to consider the whole patient when designing treatment protocols. This scoping review suggests that by stepping away from the definition of success in aging as non-diseased and embracing the idea that people with illness can continue to self-define as successful agers, we can build a clinician--patient interface that acknowledges the patient as a person who happens to have an illness. Knowing that patients/clients are aging successfully with illness may relieve some pressure on clinicians in situations when a cure is impossible. In the context of chronic disease, it may be appropriate for clinicians to focus on the quality of life, in terms of both pharmaceutical and behavioral prescriptions. It may be possible, by inquiring about patient engagement with his/her social network, optimism or positive attitude, resilience, spirituality, elements of gerotranscendence, and self-esteem and self-efficacy that the clinician can ascertain the potential for successful aging with a particular diagnosis. Furthermore, many of these constructs (eg, resilience, self-esteem) can be fostered through education. Successful aging could be bolstered by suggesting programs to build skills in these areas along with the usual treatment modalities.

Conclusion
==========

This is not the first article to call for modifications to the biomedically based MacArthur model of successful aging. In fact, according to a recent article by Rowe and Kahn,[@b66-cia-11-1623] at least 100 variations to this model have been suggested. The unique element of this study is that we compiled the non-biomedical constructs used in the recent research. As suggested in another recent article: "The task ahead is to agree on key concepts and definitions, understand plausible pathways, and develop comprehensive multisector and intersectoral approaches to support healthy ageing and in particular older adults.[@b67-cia-11-1623]"

Our scoping review provides contemporary constructs that can be used in successful aging model building in the hopes of encouraging future successful aging research that is inclusive of those aging with illness. This list of non-biomedical constructs can also be utilized by clinicians to help assess the internal resources that clients/patients have and identify the skills and services they may need in order to age successfully with a diagnosis of illness.

The right to participate as active members of society and community and to engage in self-determination are vital components of meaningful life for all elders, regardless of physical health and (dis)ability.[@b68-cia-11-1623],[@b69-cia-11-1623] Clinical initiatives and public health programs that seek to increase successful aging, including enhancing elders' engagement in life and community, must be inclusive of all elders, not just the healthy ones. In the clinical context, we need to consider that non-biomedical components of successful aging are often modifiable and engage in referrals to public programs designed to enhance these modifiable characteristics. By developing skills related to constructs that are predictive of successful aging, there is the potential for improvement in the quality of life and possibly better health outcomes for a broad population of elders.
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